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I. REAL PARTY IN INTEREST 

The real party in interest is The Boeing Company, the assignee of the present application. 

II. RELATED APPEALS AND INTERFERENCES 

There arc no related appeals or interferences for the above-referenced patent application. 

III. STATUS OF CLAIMS 

Claims 1-22 are pending in the application. 

Claims 1-4, 7, 14-17, 19, and 20 are rejected under 35 U.S.C. §102(b) as being anticipated by 
U.S. Patent No. 6,384,516 (Fraser), and these rejections arc being appealed. 

Claims 5, 6, 8-13, and 18 are rejected under 35 U.S.C. §103(a) as being obvious in view of 
Fraser, and these rejections are being appealed. 

Claims 21 and 22 are objected to and indicated as allowable if rewritten in independent form 
to include all of the limitations of the base claim and any intervening claims. 

IV. STATUS OF AMENDMENTS 

No amendments to die claims have been made subsequent to the final Office Action. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

A DRA (108) with preferentially controlled gtading lobes (208) is described. Hie DRA (108) 
comprises a plurality of elements (112), collectively defining a main lobe (206) nearest the DRA 
boresight (212) and a set of grating lobes (208) near die main lobe (206). The DRA (108), plurality 
of elements (1 12) defined main lobe (206) and grating lobes 208 are generally illustrated in FIG 2, 
and discussed in xhe Applicant's specification at page 4, line 3-17. Each of the grating lobes in the 
set of grating lobes (208) is angularly displaced from the main lobe (206) by a grating lobe angle (0 X 
shown in FIG. 2) that varies asymmetrically about that main lobe (206). 
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The Applicant's specification describes a number of different embodiments of the invention. 
One embodiment is shown and described with respect to FIG. 5A and page 6, line 4 through page 7, 
line 9. 
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FIG. 5A 



In this embodiment, the plurality of elements comprises a first row of elements (502A) 
extending in a first direction, and a second row of elements (502B), parallel to the first row of 
elements (502A), the second row of elements (502B) offset from the first row of elements (502A) in 
the first direction by a stagger distance S. Further embodiments are shown in FlGs. 6A (staggered 
elements), 7A (tilted and staggered), 8A (non-square elements), and 9A (varying stagger), with the 
resulting main and grating lobes as shown in FIGs. 6B, 7B, 8B, and 9B, respectively. 

The Applicant's invention is also described by a method of defining a direct radiating array 
(DRA). The seeps include the step of defining a first row of elements extending in a first direction 
(FIG. 4A and 5A> page 5, lines 21-25), each element of the first row of elements being spaced apart 
from an adjacent clement in the first row of elements by a distance V (FIG- 4A and 5A, 
specification, page 6, lines 14-24), defining a second row of elements parallel to the first row of 
elements, each element of die second row of elements being spaced apart from an adjacent element 
of the second row of elements by the distance V, and the second row of elements spatially displaced 
from the first row of elements in a direction perpendicular to the first direction by a distance H 
(FIG- 4A and 5A, specification, page 6, lines 14-24), wherein the second row of elements is offser 
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from the first row of elements in the first direction by a stagger distance S such that S/V is between 
zero and one. The foregoing is illustrated in the Applicant's specification at FIGs. 4A-4C and 5A- 
5D and is described in the specification at page 6, line 25 - page 8, line 22) 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Whether claims 1-4, 7, 14-17, 19, and 20 are Patentable over U.S. Patent No. 6,384,516 
(Fraser) Under 35 U.S-C §102(b); and 

Whether claims 5, 6, 8-13, and 18 are Patentable over Fraser Under 35 U.S.C. §103(a). 

VII. ARGUMENT 

A. The Reference^) 

U The Fraser Reference 
U.S. Patent No. 6,384,516, issued May 7, 2002 to Fraser discloses a Hex packed two 
dimensional ultrasonic transducer array$. A two dimensional ultrasonic transducer array suitable for 
three dimensional phased array scanning is formed of hexagonally close packed transducer elements. 
In a preferred embodiment the transducer elements have a rectilinear shape, allowing the array to be 
fabricated with conventional dicing saw processes. 

B. Claims 1-4, 7, 14-17, and 19-20 are Patentable Over the Fraser Reference Under 35 
U.S.C. § 102(b) 

t Claims 14, 7, 14-17, and 19-20 Incite Structural 'Elements and Not an "Intended Use" 
In response co the Applicant's arguments presented in the Amendment filed September 6, 
2005 (reproduced below), the Final Office Action argues: 

"... a recitation of an intended use of the claimed invention must result in a structural 
difference between the claimed invention and the prior art in order to patent ably distinguish 
the claimed invention from the prior ait. If the prior art structure is capable of performing 
the intended use, than it meets the claim." 
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The Applicants traverse for three reasons- 
First, claim 1 does not redte an "intended use." It recites a structural difference between the 

applicants invention (the asymmetric nature of the grating lobe displacement about the DRA main 

lobe) and the prior art. 

Second, even if the recitation "wherein each of the grating lobes in the set of grating lobes is 
angularly displaced from the main lobe by a grating lobe angle that varies asymmetrically about the 
DRA main lobe" were a recitation of an intended use, the claim would be allowable, since the pnor 
an structure is not capable of generating grating lobes that are "angularly displaced from the main 
lobe by a grating lobe angle that varies asymmetrically about die DRA main lobe". 

Third, whatever the merits or demerits of the "intended use" argument with respect to claim 

1, it can have no application to claims 2-20, as those claims are replete with structural features. 

> 

2. Claims 14, 14-17, and 19-20 are Patentable over the Fraser Reference under 35 U.S-C § 
102(b) 

With Reference to Claims 1 and 4 : Claim 1 recites: 
A direct radiating array (DRA), comprising: 

a plurality of elements, collectively defining a DRA main lobe nearest a DRA boresight and a set of 
grating lobes nearest the DRA main lobe, 

wherein each of the grating lobes in the set of grating lobes is angularp displaced from the main lobe 
by a grating lobe angle that varies asymmetrically about the DRA main lobe. 

Claim 1 recites that each of the grating lobes are angularly displaced from the main lobe by a 
grating lobe angle that varies asymmetrically about the DRA main lobe. On page 3, the first Office 
Action indicates that Fraser discloses this feature, but does not indicate where such feature is 
disclosed. The Applicant has reviewed the fraser reference, and can find no such disclosure. 
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One of the key advantages of the Applicant's invention is described in die specification: 



The elements 112 can thus be considered to be arranged in a general triangular 
configuration. Although the siagger distance S may be ser to Vz V (in which case triangle 
508 would be an isosceles triangle), it is preferable diat the stagger distance S to not be 
restricted to x h V, (e.g. by choosing S and Fsuch that ^ is between zero and one) thus 

providing a generally asymmetrical grating lobe pattern that can be advantageously used to 
compliment the inherently asymmetrical coverage area typically used in geostationary 
satellites 100 transmitting signals to certain geographic areas such as the continental United 
States (CONUS). (Specification, page 6 line 29- page 7, line 5) 

An exemplary DBA is shown in FIG. 6A: 
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This DRA results in grating lobes which are angularly displaced trom the main lobe by a grating lobe 
angle chat varies asymmetrically about the DRA main lobe, as shown in FIG. 6B: 
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In an embodiment described in claim 4, the stagger distance S * fyV , resulting in the 

non-isosceles triangle geometry, and the asymmetric grating lobes. This creates an asymmetrical 
grating pattern can be used to complement the typically asymmetrical coverage pattern of 
geostationary satellites transmitting to CONUS (see specification, page 7). 

The Frascr reference fails to disclose a DRA having asymmetrically varying grating lobe 
angles or a DRA having the necessary characteristics to create such asymmetric grating lobes. In 
fact, Fraser teaches a stagger distance of S = j^V . Mote, for example, that FIG, 1 shows a system 

in which the stagger distance forms an isosceles triangle with S - j/^V (the Applicant has modified 
FIG. 1 to include lines between the center of the elements to show the isosceles structure): 
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FIG. 1 



o9oR6 
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FIGs. lb and 1c likewise show isosceles embodiments in which the stagger distance S = ^ - 

With Respect to Claim 7 : Claim 7 recites that the first direction is tilted from a North 
direction by a tilt angle between 0 and 90 degrees. The first Office Action indicates that dns is 
discloses in FIG lb as follows: 

FIG. 1b 

, A k 




S03 



But this does not disclose a ttlt angle of the array relative to North at all, but instead, angles 
berween elements of the array. 
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With Respect ro Claim 14 : Claim 14 recites that the second tow of elements is offset from 
the first row of elements in the first direction and that die third row of elements is offset from the 
first row of elements in the first direction according to a stagger distance S that varies as a random 
function of a distance from die first row of elements extending in a second direction perpendicular 
from the first direction- It does not appear as if this claim has been addressed 

With Respect tn Claim 1 5-1 7 : Claim 15 recites that the second row of elements is offset 
from the first row of elements in the first direction and that the third row of elements is offset from 
the first row of elements in the first direction according to a stagger distance S that varies as a non- 
linear function of a distance from the first row of elements extending in a second direction 
perpendicular from the first direction. The first Office Action indicates that this is disclosed in FIG. 
2 below: 




However, as shown on the "/" Hne added to FIG. 2 by the Applicants for clarification 
purposes, FIG. 2 discloses a stagger distance that varies as a linear function of the distance between 
the first row of elements. 

Claim 16 recites diat the function proportional to a square function. This is likewise not 
disclosed in the Frascr reference. 
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Claim 17 recites that the angle of the first row of elements is tilted from the North direction 
... the Fraser reference likewise does not mention this feature. 

C. Claims 5, 8, 8-13 and 1 8 are Patentable Over the Fraser Reference Under 35 U.S.C § 
103(a) 

/. Claims 5, 8, 8-15 and 18 Recite Structural Elements and Not an 'Intended Use 1 ' 
As described above, the claims upon which claims 5, 8, 8-13 and 18 depend recite structural 
elements. The Applicant therefore traverses the rejection of these claims under the "intended use" 
rationale as well 

2. Claims 5, 8, 8- 13 and 18 are Patentable over the Fraser Reference Under 35 U.S.C Jf 
103(a) 

According to the first Office Action, it would have been a simple matter of design choice to 
choose the parameters listed in claims 5, 6, 8-13, and 18, and characterizes the parameters as a 
change of size. However, selection of dicsc parameters is not simply a change in si2e. These 
parameter selections permit biasing asymmetrical grating patterns to avoid earth interference while 
maintaining the utilization efficiency. Accordingly, the Applicant respectfully traverses these 
rejections. 
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VIIL CONCLUSION 

In light of the above arguments.. Appellant respectfudly submits thac the citecl references do 
not anticipate nor render obviom the claimed invention. More speciBcally, Appellant's claims recite 
novel physical features which patentably distinguish over any and all references under 35 U-S.C §§ 
102 and 103. As a result, a decision by the Board of Patent Appeals and Interferences reversing the 
Examiner and directing allowance of the pending claims in the subject application is respectfully 
solicited. 

Respectfully submitted, 

GATES & COOPER LLP 
Attorneys for Applicant^) 

Howard Hughes Centex 
6701 Center Drive West, Suite 1050 
Los Angeles, California 90045 
(310) 641-8797 



Date: March 7. 2006 




llcg. No.: 39,641 

VGC/kmk 

G&C 147.127-US-01 
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CLAIMS APPENDIX 

1. (ORIGINAL) A direct radiating array (DRA), comprising: 

a plurality of element?, collectively defining a DRA main lobe nearest a DRA boresight and a 
set of grating lobes nearest the DRA main lobe, 

wherein each of the grating lobes in the set of grating lobes is angularly displaced from the 
main lobe by a grating lobe angle that varies asymmetrically about die DRA main lobe. 

2. (ORIGINAL) The apparatus of claim 1, wherein the plurality of elements 
comprises: 

a first row of elements extending in a first direction; and 

a second row of elements, parallel to the first row of elements, the second row of elements 
offset from the first row of elements in the first direction by a stagger distance S. 

3. (ORIGINAL) The apparatus of claim 2, wherein: 

each element of the first row of elements is spaced apart from an adjacent element in the 
first row of elements by a distance V; and 

each element of the second row of elements is spaced apart from an adjacent clement of the 
second row of elements by the distance V % and the second row of elements is spatially displaced 
from the first row of elements in a direction perpendicular to the first direction by a distance H. 

4. (PREVIOUSLY PRESENTED) The apparatus of claim 3, wherein die stagger 
distance S ^ Vi V. 
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5. (ORIGINAL) The apparatus of claim 4, wherein: 
H = V;*nd 

S = 0.45K . 

6. (ORIGINAL) The apparatus of claim 5, wherein H = V = 3. 75 X , wherein X is a 
wavelength of a signal emanating from the DRA, 

7. (ORIGINAL) The apparatus of claim 4, wherein: 

the first direction is tilted from a North direction by a tilt angle between 0 and 90 degrees. 

8. (ORIGINAL) The apparatus of claim 7 3 wherein: 
the tilt angle is approximately equal to 14 degrees; 

9. (PREVIOUSLY PRESENTED) The apparatus of claim 8, wherein: 
H = F;and 

S s 0.496 V. 

10. (ORIGINAL) The apparatus of claim 9, wherein H = V = 3. 89 1 , wherein X is a 
wavelength of a signal emanating from the DRA. 

11. (ORIGINAL) The apparatus of claim 7, wherein: 
the tilt angle is approximately equal to 6 degrees; and 

v 

H 

12. (ORIGINAL) The apparatus of claim 1 1, wherein — £ 1 ,525 . 

13. (ORIGINAL) The apparatus of claim 12, wherein V = 3. 54 A 3 wherein X is a 
wavelength of a signal emanating from the DRA. 
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14. (ORIGINAL) The apparatus of claim 1, wherein the plurality of elements 
comprises; 

a first tow of elements extending in a first direction; 

a second row of elements, parallel to the first row of elements; 

a third row of elements, parallel to the first row of elements and the second row of elements; 

wherein the second row of elements is disposed between the first row of elements and the 
third row of elements; and 

wherein the second row of elements is offset from the first row of elements in the first 
direction and die third row of elements is offset from the first row of elements in the first direction 
by a stagger distance S that varies as a random function of a distance from die first row of elements 
extending in a second direction perpendicular to die first direction. 

1 5. (ORIGINAL) The apparatus of claim 1, wherein the plurality of elements 
comprises: 

a first row of elements extending in a first direction; 

a second row of elements, parallel to the first row of elements; 

a third tow of elements, parallel to the first row of elements and the second row of elements; 

wherein the second row of elements is disposed between the first row of elements and the 
third row of elements; and 

wherein the second row of elements is offset from the first row of elements in the first 
direction and the third row of elements is offset from the first row of elements in the first direction 
by a stagger distance S that varies as a non-linear function of a distance from the first row of 
elements extending in a second direction perpendicular to the first direction. 

16. (ORIGINAL) The apparatus of claim IS, wherein the distance from the first row of 
elements is D and the function is proportional to Z>*. 
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17. (ORIGINAL) The apparatus of claim 15, wherein: 
die first direction is tilted from a North direction by a tilt angle. 

18. (ORIGINAL) The apparatus of claim 17, wherein: 

each element of the first row of elements is spaced apart from an adjacent element in the 
first row of elements by a distance K; 

each element of the second row of elements is spaced apart from an adjacent element of die 
second row of elements by the distance V\ 

the second row of elements is spatially displaced from the first row of elements in the 
second direction by a distance H; 

each element of the third row of elements is spaced apart from an adjacent element in the 
third row of elements by the distance V, and die third row of elements is spatially displaced from 
the second row of elements in the second direction by the distance H; 

the tilt angle is approximately 6 degrees; and 

H = 5.4A and V = 3, 54 X , wherein >l is a wavelength of a signal emanating from the DRA. 

19. (ORIGINAL) A method of defining a direct radiating array (DRA), comprising the 
steps of: 

defining a first row of elements extending in a first direction, each element of the first row of 
elements being spaced apart from an adjacent element in the first row of elements by a distance V; 
and 

defining a second row of elements parallel to the first row of elements, each element of the 
second row of elements being spaced apart from an adjacent element of the second row of elements 
by the distance V, and the second row of elements spatially displaced from the first row of elements 
in a direction perpendicular to die first direction by a distance H; 

wherein the second row of elements is offset from the first row of elements in the first 
direction by a stagger distance S such that S/V is between zero and one- 
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20. (ORIGINAL) The method of claim 19, further comprising the steps of; 
selecting a direction of a DRA main lobe; and 

computing H, V % and S from a rdationship between the angular position of a plurality of 
graring lobes and the parameters H, V, S> and a wavelength X of a signal emitted by the DRA. 

21. (ORIGINAL) The method of claim 20, wherein the step of computing H, V, and S 
from a relationship beuween the angular position of a plurality of grating lobes and the parameters 
H, V, S, and a wavelength X of a signal emitted by the DRA comprises the steps of: 

defining a triangle formed by a centroid of a first element in the first row of elements, a 
centroid of a second element in the fitst row of elements adjacent the first element, and a centroid 
of a third element in the second row of elements, the third element adjacent the first element in the 
first row of elements and the second element in the first row of elements; 

X 

scaling the triangle by a scale factor C = — — — ; and 

{y*H) 

determining the angular position of the grating lobes from the vertices of the scaled tmngle. 

22. (ORIGINAL) The mediod of claim 21, further comprising the step of rotating the 
scaled triangle by 90 degrees relative to the triangle. 
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